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The mathematical model of the multimachine system is developed for the transient process cal-

culation in the electric system of industrial enterprise.  The model allows automatically to form the
systems of equalizations for the arbitrary configuration schemes, to take into account no symmetry,
charts of connection of coils of electric machines, examine the modes of starting and group run-
ning-out.
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d, q, 0  [1], [2] 
.

Ra La
A1 A2

Rb Lb
B1 B2

Rc Lc
C1 B2

i1a

i1b

i1c

RaLa
X 1 X2

RbLb
Y1 Y2

RcLc
Z1 Z2

i2a

i2b

i2c

M

Ra La
A1 A2

Rb Lb
B1 B2

Rc Lc
C1 B2

ia

ib

ic
M

Ea Ra La
A1 A2

Eb Rb Lb
B1 B2

Ec Rc Lc
C1 B2

ia

ib

ic
T

L, R, W S, AD, SD

M

.1. 
a, b, c

-
AD SD a, b, c -

:
AD

Ra = Rb = Rc = Rs ,

La = Lb = Lc = Ls + 1 / (1 / Lm +
+ 1 / Lr),

Ea = Lm (Rr  i  + r r) / (Lr + Lm),

Eb = 0,5 Lm (Rr ( 3 i  – i ) +

+ ( 3  + ) r) / (Lr + Lm),
Ec = 0,5 Lm (Rr ( 3 i  – i ) +

+ ( 3  + ) r) / (Lr + Lm);

(1)

SD
Ra = Rb = Rc = Rs ,

Ld  = Ls + 1 / (1 / Lad + 1 / Lf + 1 / Lrd),
Lq  = Ls + 1 / (1 / Laq + 1 / Lrq),

l0 = (Lq  + Ld  + L0) / 3,
m0 = (L0 – (Lq  + Ld ) / 2) / 3,

l2 = (Lq  – Ld ) / 3,
m2 = l2,

La = l0 + l2 cos2 ,
Lb = l0 + l2 cos(2  + 120),
Lc = l0 + l2 cos(2  + 240),

Mbc = m0 + m2 cos2 ,

(2)

Mca = m0 + m2 cos(2  + 120),
Mab = m0 + m2 cos(2  + 240),
L  = Lq  cos 2 + Ld  sin 2,
M  = (Lq  –Ld ) sin  cos
L  = Lq  sin 2+ Ld  cos 2,

Ed = ((– Uf  + (Rf + Rr) if ) / Lf +
+ Rrd ird / Lrd) (Ld  –Ls),

Eq = Rrq irq / Lrq (Lq  – Ls),
E  = Eq cos  – Ed sin  + (  – L · i  +

+ M  i ) d /dt,
E  = Eq sin  + Ed cos  – (  – L  i  +

+ M · i ) d /dt,
Ea = E ,  Eb = 0.5 ( 3E  – E ),

Ec = 0.5 ( 3E  – E ).
-
-

, -
, -

, . e  = e – R i. , -
, -

.
-

, 

[3], 

[di /dt] = [Lk]-1[Ek], (3)

[di /dt] = – [M ]-1[M ][di /dt], (4)

 [di /dt],  [di /dt] – 
, -

; [Lk]  –  -
; [Ek] – -

;  [M ],  [M ] – 
, -

, -
.

[U ] = [M t]-1[U ], (5)

[U ] = [R ][ i ] + [L ][di /dt] – [E ], (6)
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 [U ], [R ], [L ], [E ], [ i ] – -
, 

, , -
, .

 (3) 

.

:
AD

di /dt = (– Rr i  – r( Lm + L r) i  –
– Lm di /dt)/(Lm + L r),

di /dt = (– Rr i  + r (Lm + L r) i  –
– Lm di /dt)/(Lm + L r),

M  = 3/2 Lm (i  i  - i  i ),

r /dt = (-M + Mc)/J

(6)

SD
dif /dt = ((Uf  – (Rf + Rr) if  –

– Lad·disd /dt)(Lad + L rd) – (–Rrd·ird –
Lad·disd /dt)·Lad)/(L f·L rd + Lad·(L f +

L rd)),

dird /dt =((–Rrd·ird – Lad·disd /dt)(Lad +
+ L rd) – (Uf  – (Rf + Rr) if  –

– Lad disd /dt)Lad)/(L f L rd + Lad·(L f +
+ L rd)),

dirq/dt = (– Rr irq  – Laq disq/dt)/(Laq +
L rq),

M  = 3/2 ( d isq – q isd),
d = L rd isd + Lad (isd + if + ird),

q = L q isq + Laq (isq + irq),
r /dt = (-M  + Mc)/J,

/dt = r .

(7)

is, dis /dt

 [4]
i  = isa, di /dt = disa/dt,

i  = (isb – isc) / 3, di /dt = (disb/dt –
disc/dt) / 3,

isd = – i ·sin + i ·cos , disd/dt = – di
/dt ·sin +di /dt·cos – (di /dt·cos  +

di /dt· sin )· r

isq = i ·cos  + i ·sin , disq/dt = di /dt
·cos +di /dt·sin – (di /dt·sin  – di

/dt· cos )· r .

(8)
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t = t + dt
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. 3, 
. 4):

1) t =  0  ,  -
,

2) t = 7,5 , ,
3) t = 9 , 

,
4) t = 11 ,  (

”) ,
5) t = 12 , ,
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.4 
.3 :

S: U  = 115 ; I  = 14 ; T  = 0,03 ;
W: -240, l = 15 ;

: S  = 25 ; U  = 115 ; U  = 6,6 ;
u  = 10,5 %; P  = 85 ; P  = 18 ; I  = 0,7
%; ( );
AD:  = 1500 ; U  =  6  ;  = 0,95;
cos  = 0,89; I  = 6 .; M  = 1,2 .; M
= 2,5 .; n = 1479 ; J = 10 2;
SD:  U  =  6  ; I  = 535 ; I  = 1605 ;
n  = 1500 .; cos  = 0.9;  = 96%;
Mc| s=0 = 0.8; Mc| s=1  = 0.1; If  = 154 ;  If =
395 ; TJ = 10 c.
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